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ABSTRACT 



A computer peripheral tester includes a central process- 
ing unit and a memory for storing peripheral test data 
and control program instructions, A keypad input and 
display are connected to the central processing unit. A 
serial communication interface converts parallel data to 
and from the central processing units to and from serial 
data. A parallel communication interface interfaces the 
central processing unit to a computer peripheral for 
parallel data transfer. A connector is mounted on the 
computer peripheral tester for attaching the computer 
peripheral tester to the data communication cable of a 
computer peripheral. A serial data communication con- 
figuration circuit, responsive to the central processing 
unit, configures the connector to. transmit and receive 
serial data with respect to the computer peripheral 
under test. A serial/parallel switch selectively connects 
the serial communication interface and. the parallel 
communication interface to the connector means for 
serial and parallel data communication between the 
central processing unit and the computer peripheral 
under test. 

11 Claims, 9 Drawing Sheets 
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tained, portable, hand-held unit attachable to the data 
COMPUTER PERIPHERAL TESTER communication cable connected to a computer periph- 
eral. The computer peripheral tester of the present in- 
BACKGROUND OF THE INVENTION vention is capable of generating and running a number 
Field of the Invention 5 of different tests for testing the operation of the com- 
puter peripheral and the peripheral data communication 
The present invention relates, in general, to comput- cable, 
ers and, specifically, to computer peripherals, such as compu ter peripheral tester of the present inven- 
printers, multiplexers and CRTs, which are connected ^ indudes a processillg me ans and a memory . 
to computers, and, more specifically, the test equipment 10 f . the data and control program instruc- 
for testing the operation of computer penpherals. c * ^ A key- 
Computer systems typically include a central or mam ™ Jmpat commands to the 

computer which is connected by various data, address ™ ls ^ IUVIUCU A V„ ~Y ^ • trt 

and control busses to a plurality of computer peripher- c^tral processing means. A ^* ^ * 
als, such as printers, multiplexers and CRT terminals. It ^e central processing means, is provided for displaying 
is often necessary to test each peripheral and its at- 15 menus and test and data characters A serial communi- 
tached data communication cable for proper operation cation interface means is provided for converting pand- 
as well as to locate and isolate any malfunctions in the lei data from the central processing unit to serial data 
overall computer system in the computer mainframe or and serial data to parallel data which : is input to the 
computer peripheral. 7Q central processing means. Also, a parallel communica- 
Previously, computer manufacturers have provided tion interface means is provided for interfacing the 
such testing via diagnostic tapes used on magnetic tape central processing means to a computer peripheral for 
drives and run under control of a main computer. Such parallel data communication. Connector means 
testing runs various test programs which check the mounted in the housing containing the computer pe- 
general operation of the subsystem consisting of a pe- ripheral tester circuitry is provided for connecting the 
ripheral, cable and controller as a whole without regard central processing means to the data communications 
to the treatment of each component as a separate entity. cable attached to a selected computer peripheral. Bus 
Further, the testing of the peripheral is typically done means are provided for connecting the central process- 
offline, that is, when the main computer is not running m g means, the memory means, the keyboard input 
other programs. 3Q means, the display means, the serial and parallel corn- 
Computer peripherals come in a variety of types and munication interface means and a RS232 serial data 
utilize different data transfer formats, such as serial or communication configuration means in: data communi- 
parallel as well as various serial baud transmission rates, cation. 

and parity check and stop bits formats. Further, some The RS232 serial data communication configuration 

peripherals are labeled data communication equipment means is responsive to the central processing means and 

(DCE) or data terminal equipment (DTE) each having ^ keyboard input means for configuring the connect- 

their own serial data transmit and receive pin configura- mg means t0 transmit and receive data with respect to a 

dons, computer peripheral : Finally, , serial/parallel switch 

Testing such peripherals has been difficult since most means m provided for selectively connecting the con- 
computer controlled diagnostics only offer a go/no go nec tor means for either serial or parallel data communi- 
means of testing the entire subsystem. No indication is w cation between ^ central processing means and the 
given as to the failing, component. Further, there is the compute,, peripheral under test, 
online/offline problem which requires the mam com- u a prefcned embodiment, the serial/parallel switch 
puter to be run offline to test the peripherals; wasting mefms comprises a manually operated switch mounted 
valuable system time. ■ on ^ housm ^ ^ computcr peripheral tester. The 

What is needed . m a computer ^f^^fj^ 45 switch is movable between two positions respectively 

may be utilized to test a peripheral ^oVor ite cable orrcS ponding to serial and parallel data communica- 

when the computer is onhne ^^^.^^^ypo^toitaof 

^ X \ W ^ k l^i 6 w P T f i! ^e connector means to the serial communication inter- 
peripheral tester which is portable and easily attachable ' . . . , j,,^^ 

to a computer peripheral It would also be desirable to 50 face means or to the parallel communication interface 
• Sovbk Ta computer peripheral tester which can be means «* ^, or ^ ^rmnimication be- 
Lily employed to deLt malfunctions in a computer the central processing means and the peripheral 
peripheral or in the data communication cable attached un z5 r ^ . , „ . . ^ _ ^ 
to the peripheral It would also be desirable to provide The RS232 serial date commumcation configuration, 
a computer peripheral tester which is versatile in use in « means comprises second switch means, such as relays, 
that different peripheral characteristics may be software operable under c^tral processing means program con- 
selected to configure the peripheral , tester to the data trol and selectable throughnhe keyboard input. The 
transmission characteristics of a large number of differ- second switch means control the serial data commum- 
ent types of computer peripherals. Finally, it would be cation paths on two pins of the connector means. In a 
desirable to provide a computer peripheral tester which 60 first position, the second switch means is configured to 
is programmable for either serial or parallel data com- connect pin two of. the connector means for transmit- 
munication with a computer peripheral. ting data and pin three for receiving data. In the other 

position, the second switch means reverses this order 

SUMMARY OF THE INVENTION and connects the pin two , of the connector to receive 

The present invention is a computer peripheral tester 65 data and the. pin three for transmitting data thereby 

suited for testing the operation , of a computer periph- enabling the computer peripheral tester of the present 

eral such as a printer, multiplexer or CRT/ and its ca- invention to be configured to test any type of computer 

ble. The subject computer peripheral tester is a self-con- peripheral, whether DTE or DCE equipment 
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A programmable baud rate generator means is con- such peripherals or whether such peripherals utilize 
nected to the data bus of the peripheral tester and is serial or parallel data communication with a computer, 
input to the serial communication interface means. The As shown in FIG. 1, the peripheral tester 10 includes 
programmable baud rate generator means establishes a a hand-held, portable housing 12 formed of two separa- 
selec table, predetermined, serial data transfer baud rate. 5 ble sections defining an internal chamber, the circuitry 
A coded signal from the central processing means se- of the peripheral tester .10 arranged in two printed cir- 
lects a predetermined baud rate used to transmit and cuit boards connected by a flat ribbon cable is mounted 
receive serial data from the central processing means in the housing 12. The housing 12 is preferably formed 
and the peripheral under test of a lightweight plastic for easy handling and transport 

The memory of the computer peripheral tester con- 10 of the peripheral tester 10. 
tains programs which are capable of generating one of a A keypad input means 14 is mounted on the front face 
number of different peripheral tests, such as for exam- of the housing 12 of the peripheral tester 10. In a pre- 
ple, a sliding or full character test, a data monitor test, a ferred embodiment, the keypad input menas is in the 
document printer test, a line printer test, a line printer form of a 4x4 matrix membrane keypad containing 16 
status check, a Qume font menu, a pin assignment test, IS keys or pads 16. Alphanumeric indicia, such as numbers 
a self test, an ASCII reference table and a keypad test 0-9 and letters A, B, C, D, E and F, are assigned to each 

In operating any of these tests, the computer periph- key or pad 16. 
eral tester of the present invention is programmable to Display means 18 is also mounted on the front face of 
configure the tester with any set of data transfer paraxn- the housing 12. In a preferred embodiment the display 
eters to match those employed in the peripheral under 20 means 18 comprises a 16 character by two line liquid 
test. These parameters include, for example, serial or crystal display module (LCD), such as a display manu- 
parallel data transfer, baud rate, parity convention, stop factured by Seiko. The display means 18 displays test 
formats, page width, as well as configuring the com- data, operating parameters and program selection 
puter peripheral tester for communication with DTE or menus as described hereafter. 

DCE peripherals. 25 A connector means 20 is mounted in one side of the 

The computer peripheral tester of the present inven- housing 12 of the peripheral tester 10. The connector 
tion is configured as a portable, hand-held unit which is means 20 preferably comprises a 25 pin D shell female 
easily attachable to a large number of different types of connector mounted in the housing 12. The connector 20 
computer peripherals. This enables a peripheral to be removably receives a correspondingly formed male 
tested while the main computer, to which the peripheral 30 connector 22 attached to the end of a data communica- 
is associated, is still running online eliminating system tion cable 24 connected to the peripheral 26 under test 
down time. The computer peripheral tester of the pres- This provides data communication between the periph- 
ent invention is programmable so as to be configured eral tester 10 and the peripheral 26 under test. The 
for testing a large number of different types of computer peripheral 26 which can be tested by the peripheral, 
peripherals, each of which has its own data communica- 35 tester 10 can be any type of computer peripheral, such 
don characteristics. as drum, band, matrix or laser printers, multiplexers and 

CRTs. etc. 

BRIEF DESCRIPTION OF THE DRAWING A power on/off switch 28 is mounted on one side of 

The various features, advantages and other uses of the housing 28 and is operable to connect an electric 
the present invention will become more apparent by 40 power source 29 housed internally within the housing 
referring to the following detailed description and 12 to the operating circuitry of the peripheral tester 10. 
drawing in which: The internal power source 29 preferably comprises a 

FIG. 1 is a pictorial view of the computer peripheral plurality of storage batteries, such as four 1.25 volts 
. tester of the present invention; Nickel Cadmium rechargeable batteries. Alternately, 

FIG. 2 is a block diagram of the computer peripheral 45 four 1.5 volt alkaline batteries may also be employed . as 
tester of the present invention; the power source for the peripheral tester 10. However, 

FIGS. 3A and 3B are detailed schematic diagrams of due to the different voltage rating of alkaline batteries, 
certain of the operative elements shown in FIG. 2; a switch 30 is mounted in the housing 12 of the periph- 

FIGS. 4A and 4B are detailed, schematic diagrams of eral tester 10 and is connected, as shown in FIG. 4A, to 
the remaining operative elements of the computer pe- 50 a diode to adjust the output of the power source when 
ripheral tester shown in FIG. 2; . alkaline batteries are utilized. The switch 30 is movable. 

FIG. 5 is a schematic diagram of the RS422 module to one position when Nickel Cadmium batteries are 
shown in FIG. 1; and used and to another position when alkaline batteries are 

FIGS. 6A and 6B are flow charts depicting the se- employed, 
quence of operation of the peripheral tester in executing 55 On the opposite side of the, housing 12, as shown in 
the control program. FIG. 1, there is provided a serial/parallel selector 

_____ ____ ___ switch 32 which manually switches the peripheral tester 

DESCRIPTION OF TIffiFREFEI__ED 10 ^^ceri senal and parallel data communication 

EMBODIMENTS modes with the peripheral 26 under test as described in 

Throughout the following description and drawing, 60 greater detail hereafter, 
an identical reference number is used to refer to the FIGS. 2, 3A, 3B, 4A and 4B depict a block diagram 
same component shown in multiple figures of the draw- and the detailed circuitry, respectively, of the periph- 
ings. eral tester 10 which is contained within the housing 12. 

Referring now to the drawing, and to FIG. 1 in par- As shown in FIGS. 2 and 3 A, the peripheral tester 10 
ticular, there is illustrated a computer peripheral tester 65 includes a central processing unit 40, such as a micro- 
10 suited for testing the operation of most computer processor. In a preferred embodiment the microproces- 
peripherals, such as printers, CRTs, multiplexers, etc., sor comprises an eight bit CMOS microprocessor manu- 
regardless of the data communication configuration of factured by Intel as : model number 80C85A-2. As . 
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shown in FIG. 3, a 4.9152 MHz quartz crystal 42 is the CPU 40 on the bus 44. The LCD module 62 is con- 

connected to the CPU 40 to generate a system clock; A . nected to the bus 44 and various inputs are provided for 

pair of capacitors 43 are connected to the crystal 42 to controlling . the operation, of the LCD circuit 62. A 

stabilize the resonant frequency of the crystal 42 on potentiometer 64 is connected to the LCD module 62 to 

power up. 5 adjust the bias on the display for contrast 

The CPU 40 sources a multiplexed address/data/con- As shown in FIG. 2 and in greater detail in FIG. 4A, 

trol bus, hereafter referred to as the bus 44. The bus 44 the peripheral tester 10 also includes a programmable 

contains the 16 bit address output of the CPU 40 as baud clock generator means 70. The baud clock genera- 

shown by outputs labeled AD0-AD7 and A8-A15 and tor means. 70 includes a quad latch 72 and a bit rate 

eight data bits labeled: ADO- AD7. The bus 44 carries 10 generator. 74. The quad latch 72 strobes data from the 

address, data and control byte information between the bus 44 regarding serial data transmission speed between 

CPU 40 and the various elements of the peripheral the peripheral tester 10 and the peripheral 26 under test : 

tester 10 as described in greater detail hereafter. The output from the quad latch 72 is input to a pro-. 

As shown in FIGS. 2 and 3, a device decoder means grammable bit rate generator 74 along with the system 
46 is connected to the bus 44. The device decoder 15 clock to develop a serial transmit/receive clock whose 
means 46 generates select signals in response to control cycle is the selected baud rate times 16. The program- 
commands from the CPU 40 which select one of the mable baud rate generator 74 generates baud speeds of 
operative elements of the peripheral tester 10 for data 1200, 2400, 4800 and 9600. The output from the baud 
communication on the bus 44 with the CPU 40. A 3:8 clock generator means 70 is input to a serial communi- 
decoder 48 forms a part of the device decoder means 46. 20 cation interface means 80. 

Inputs to the 3:8 decoder 48 are derived from the bus 44 The serial communication interface means. 80 in- 

as shown in FIG. 3. Outputs from the 3:8 decoder 48 on eludes a universal synchronous/asynchronous receiver 

control lines labeled CS1-CS8 are connected to each of transmitter 82, model number 82C51A-2, which has its 

the operative elements of the peripheral tester 10 and inputs connected to the bus 44 and which generates 

act as a select or enable for each element 25 transmit and receive outputs labeled TXD and RXD, 

The device decoder means 46 also includes a second respectively. The interface 80 receives command data 

3:8 decoder 50 which in response to outputs from the bytes from the CPU 40 via the bus 44 containing the 

CPU 40 generates memory control commands labeled selected serial data format Supported data formats 

MEMO and MEM1 which are used to select the memo- include I bits data length, even/odd/none/mark parity, 

ries within the peripheral tester 10 as described hereaf- 30 and i stop bits. Parallel data from the bus 44 is con- 

ter verted to a serial output and transmitted on output line 

The peripheral tester 10 also includes a memory TXD to a RS232C serial data communication configu- 
means 52 for storing data and control program instruc- ration means 84. This data is transmitted asynchro- 
nous executed by the CPU 40. An octal latch 54 is nously in a TTL serial bit data stream at a rate propor- 
connected to the bus 44 and strobes the current address 35 tional to that generated by the baud rate generator 
from the bus 44 to a memory chip 56. In a preferred means 74. Receive data functions in asimilar but reverse 
embodiment, the memory 56 comprises an 8KX8 bit manner. As serial data is received on line RxD, it is 
CMOS EPROM memory which is programmed with converted to parallel format and an interrupt to the 
the control program instructions and data used to oper- CPU 40 is generated. 

ate the peripheral tester 10 as described hereafter. The 40 The RS232C serial data communication configura- 

EPROM memory 56 may be expanded as necessary. tion means 84 shown in detail in FIG. 4A includes a 

Outputs from the memory 56 are connected to the bus quad latch 86, tri-state bus buffers 88, RS232C transmit 

44. Connected as a select to the memory chip 56 is.the drivers and receivers 90 and 92, respectively, and two 

output of the 3:8 decoder 50 in the device decoder switch means denoted by reference numbers 94 and 96, 

means 46. 45 respectively. . Four external capacitors, not shown, are 

As shown in FIGS. 2 and 3B, the keypad input means conntected to the integrated circuit chip containing the 
14 includes a keyboard encoder . 58 model number drivers 90 and receivers 92 for voltage conversion and 
82C79P2 and a 4:16 decoder 60. The keyboard encoder to bias the transmit drivers 90 and receivers 92. 
58 is connected to the bus 44 and develops binary en- The RS232C transmit drivers 90 are inverting level 
coded scan lines labeled SLO, SL1 and SL2 which are 50. translators which convert the CMOS input levels to 
input to and decoded by the 4:16 line decoder 60. The RS232C or V.28 voltage levels. The receivers 92 con- 
outputs of the decoder 60 are connected to a 4X4 ma- vert the RS232C/V.28 voltage levels to 5 V CMOS 
trix membrane keypad containing a plurality of keys.or outputs. The receivers 92. respond : to both 
pads 16 arranged in columns and rows as shown in FIG. RS232C/V.28 and TTL level inputs. 
33 55 The outputs from the quad latch 86 are connected to 

Once a key 16 is depressed, a binary encoded byte the tri-state bus buffers 88 to energize the buffers 88 and 

containing a row and. column address is loaded into a to direct the flow of data bet ween, the serial communi- 

FIFO (first in-first out) RAM in the keyboard encoder . cation interface means 80 and the connector means 20 of 

58 for buffering. The keyboard encoder 58 generates a the peripheral tester 10 as described hereafter., 

signal to interrupt the CPU. 40 indicating each key 16 60 The outputs from the quad latch 86 are also input to 

depression. In this manner, test selects, parameter in- the switch means 94 and 96. In a preferred embodiment, 

puts, etc.; may be input via the keyboard input means 14 the switch means 94 and 96 comprise single pole-double 

to the CPU 40. throw mercury reed relays, each having a coil 95 ener- 

The detailed circuitry of the display means 18 shown gizable by the output from the quad latch 86. Each relay 

in FIGS. 1 and 2 is depicted in FIG. 3B. The display 65 94 and 96 contains a contact 100 and 102, respectively, 

means 18 contains an LCD module 62 having on-board which, is switchable between two states as shown in 

RAM, character generator and display controller for FIG. 4A depending upon whether the associated coil 95 

interpreting and executing command instructions from is energized or de-energized. 
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The quad latch 86 in conjunction with the tri-state U D£M") and the remaining lines programmed for out- 
bus buffers 88 and the switch means 94 and 96 cooperate put (DB1-DB7* P. L, STRB). 
to configure the output of the RS232C serial configura- The parallel communication interface 112 timing is 
tion means 84 for data communication equipment controlled by variable data loaded into the RAM by the 
(DCE) or data terminal equipment (DTE) pin connec- 5 CPU 40 for use by the I/O timer section of the circuit 
tions. DCE equipment transmits data on pin 3 and re- 114. This variable data controls the time at which the 
ceives data on pin 2 of the connector and interconnect- strobe signal is asserted, the pulse width of the strobe 
ing cable. DTE Data terminal equipment, on the other signal, and the length of time the data bits are asserted 
hand, transmits data on pin 2 and receives data on pin 3. onto the parallel bus; Since the I/O timer is, in effect, a 
The RS232C configuration means 84 configures the 10 counter, the variable data are delay times. By changing 
peripheral tester 10 for data transfer with either DCE or this data, the delay times are increased or decreased; 
DTE equipment under program control from the CPU thereby altering I/O timing. 

40. The RS422 interface 116, shown in FIGS. 1 and 5, is 

The outputs 104 and 106 from the switch means 94 contained in a plug-in housing having a first connector 
and 96, respectively, are connected to a serial/parallel 15 118 stable with the connector 20 on the peripheral 
switching means 110 described in greater detail hereof- test er 10 and a second connector 119 matable with the 
ter. As shown in FIG. 4B, with the coils 95 of the connector 22 at the peripheral cable 24 end. 
switches or relays 94 and 96 de-energized under control ^ RS422 interface 116 is a balanced double-current 
signals from the quad latch 84 and the CPU 40, line 104 interchange using differential drivers 115 and receivers 
is connected through the contact 100 to to toansmit 20 n7 to compensate for ground potential variations be- 
dnver 90 for traxasnuttog data from the RS232C serial ^n^tting and receiving equipment It is used 

configuration means 84 to ttie peripheral 26 connected to ^ ^ { h tQ ^ M Qr paraJlei 

to the peripheral tester 10. At the same time, line 106 is peripheral 26 under test 

connecteoVtto>ughcontac1 . 102 of the switeh 96 to the ^ modu]e n6 contains CMOS differential (bal- 
™ eive *J? *> r ^T 18 ^ fr ™ ^penpheral 26 25 ^ n5 mode] 88C30 and differential 

under test EnergizaUon of the coils 95 reverses the ^ n7 model 88C2 0. The dual differential 

™ {I/**™ ° D ^ 104 and tranSnUt line drivers 115 accept TTL logic levels as input, and 

The^rijheral tester 10 is also adaptable for commu- f roduce b^ced differential outputs designed to drive 
nicating under program control with peripherals 26 30 °/ ""f* trans ° 1 f 10n ^ ™ c 

which operate with parallel data transfer. Thus, the feature ekmmates ground-loop errors asso- 

peripheral tester 10 is provided with a parallel commu- ciated wu* smgle-ended transinission. 
nation interface means denoted by reference number . ^he ^erential lme receivers 117 accept a differen- 
112 in FIGS. 2 and 4B. The parallel communication nal mput designed to reject ground-loop and common- 
interface means 112 includes an integrated circuit model 35 modenoise, while responding to small differential sig- 
number 81C55-5 which contains a 256 byte RAM, three ^ T^ST^ ° f **? recem f compatible 
parallel ports and an I/O timer denoted as a unit by with ^Sgc ™ d ™^* ^V?^^ 3 
referencTnumber 114. The integrated circuit 114 is RS232 ^ RS422, and RS423. T*e RS422 

connected to the CPU 40 via the bus 44. The parallel module 116 is used only in conjuction with the parallel 
outputs from the circuit 114 contains seven output lines 40 Data Products. hc f , interface; although one could be 
labeled DB1-DB7, two transfer control bits output to developed for the serial interface as well, 
the connector 20 and two status bits receiving inputs The outputs from the RS232C serial configuration 
from the peripheral 26 under test so as to interface the means 84 and the parallel communication interface 112 
peripheral tester 10 to parallel operated peripheral de- 0X6 m P ut to a serial/parallel switching means 110 as 
vices 26. Pulse widths and general I/O timing is accom- 45 shown in FIGS. 2 and 4B. The serial/parallel switching 
plished by variable data stored in the RAM memory of means 110 includes a four pole, double throw, manually 
the circuit 114. operated switch 32 mounted externally on the housing 

In a preferred embodiment, the software controlled 12 of the peripheral tester 10. The switch 32 operates 
mterfece tuning circuit 114 is compatible with peripher- four switchable contacts 120, 122, 124 and 126. The 
als manufactured by Data Products, Inc. and will com- 50 contact 120 switches between the output 104 from the 
municate with all peripherals 26 containing a Data RS232C serial configuration means 84 and ground. 
Products, Inc., parallel, single-ended interface. Using an Contact 122 is switchable between the connection to 
optional RS-422 plug-in module 116^ as shown in FIGS. the line; 106 of the RS232C serial configuration means 
1 and 5 and described hereafter, peripherals using Data 84 and a signal labeled DEM from the parallel interface 
Products, Inc. differential interface may also be sup- 55 112. The contacts 120 and 122 are respectively con- 
ported by the parallel communication interface 112. It nected to pins 2 and 3 of the connector 20 and provide 
should also be noted that software routines may be switching of the pins 2 and 3 between serial and parallel 
developed to support practically any parallel operating data co mm u ni cation under program control of the CPU 
peripheral 26. 40. 

The 256 byte RAM contained in the parallel commu- 60 Contact 124 of the switch 32 is switchable between 
nication interface 112 is used to store flags, control connection to a signal labeled DSR from the serial corn- 
information and variable data. The system software munication interface means 80 and a strobe signal la- 
stored in the EPROM 56 controls the reading and writ- beled STRB from the parallel communication interface 
ing of data into the RAM in the circuit 114. means 112 and provides such signals to pin 5 of the 

The RAM also contains data used to control the I/O 65 connector 20. Finally, contact 126 provides switchable 
timing of the parallel interface. Each pin of the parallel connections between pin 7 of the connector 20 and 
port used in the parallel communication interface 112 is ground or the first data bit labeled DB1 from the paral- 
programmed for input (online "ONLN" and demand lei communication interface 112. 
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The parallel data bits DB2-DB7 as well as a paper Tests 0, 1, 2, 3, 6 and B are serial tests and are run via 

instruction control signal labeled PI are input through subroutine A in FIG. 6B; while tests 4, 5, A, C and B are 

bus drivers 128, respectively, to separate pins in the parallel tests executed by subroutines B. 

connector 20. In.operation, when the peripheral tester As noted above, the keys 16 of the keypad 14 have 

10 is switched to the serial data transfer mode, the con- 5 been assigned various control functions. The D key 16 

nector 20 pin assignment is configured as a function of is used to disable a function; while the E key enables a 

the output from the RS232C serial configuration means function. The F key 16 exits: any test currently being 

84 on lines 104 and 106 for communication with DCE executed. At any other time, the F key 16 is used to 

or DTE peripherals 26. Pin 5 is also used in the serial select a menu in order to select another test to be exe- 

mode to support hardward handshaking. In the parallel 10 cuted. , 

data communication mode, pin 2 is grounded and pin 3 Every serial test performed by the peripheral fester 

provides a control signal labeled DEMAND. Data bit ™ 8e ? m ? ° f w P 8 ™* 1 " 1 re ! a f 8 u ^ 

DB1 STROBE, data bits DB2-DB7 and paper instruc serial data communication between the peripheral tester 

^^S^^JSS^ connect 20 to the ^ "^t^^ 

LINE are. statuses returned from the peripheral 26 ^ Depnjssing ^ E ^ & enables the ^ of ^ 

under test, parameters, step 164, and the message "BAUD 

As noted above, the PfP^^^^^ ^ LvTE?^ displayed on the top line of the display 18 
and-control uiformation stored rn t^ 20 ^ defaul ^ QT ^ ^ selccted item displayed 
control program may be used to self test the penpheral on bottom ^ of ^ ^ 18 . To md 
tester 10 as well as running one of a number teste on to ^ ^ ^ kem ^ eter> ^ D key 16 
periphery 26 under test or the cable 24 connected I to the fa d ^ To enable ^ item ^ parameter, 
penpheral 26, The foUowmg is a bnef description of ^ ^ Jtf ^ d ^ parame ters pro- 
such tests and is provided by way of example only and 2J ^ a ferred embodiment Q f the peripheral tester 
not limitation. It will be understood that any type of 1Q bcmde faaud ratcs of 1200 , 2400, 4800 and 9600, data 
peripheral or cable test may be programmed into the length of or eight bits, even, odd, none or mark 
memory 52 of the peripheral tester 10 to check any parity> onc/two stop bitSf yes or n0 automatic line feed, 
parameter or characteristic of the penpheral 26 or cable md 8Q 0f ^ character pa g e width. Default parameters 
24. 30 may also be selected, step 166. The parameters are se- 

In a preferred embodiment, the peripheral tester 10 lected t0 the program and operation of the pe- 

automatically executes a control program depicted in ripneral tester 10 to that with which the peripheral 26 

flow chart form in FIGS. 6A and 6B stored in the mem- under test has been set to operate, 

ory 52 to test the operability of the memory 52 immedi- The program jumps to an active mode and runs the 

ately upon power up. The CPU 40 will automatically 35 se j e cted serial test. A similar sequence is followed in 

conduct a RAM test during which the display 18 will subroutine B for parallel tests. 

display "RAM TEST", step 140, FIG. 6A. Approxi- Depressing the D key 16 in the keypad 14 initiates a 

mately four seconds after power has been applied to the KEYPAD test 166 and a message "D= KEYPAD 

peripheral tester 10, the word "PASSED" or TEST** appears in the top line of the display 18. Dcpres- 

"FAILED" is displayed in the display 18, steps 142 or 40 8 i on 0 f any or all keys 16 on the keypad 14 should echo 

144, respectively. If the peripheral tester 10 passes the ma t character in the bottom line of the display 18. 

RAM TEST, a message appears on the display 18 a Pressing the F key 16 twice in succession terminates the 

follows "SELECTS TEST 0-6 OR F FOR MENU/* KEYPAD TEST and the display 18 should again dis- 

Following the RAM test, the peripheral tester 10 p iay the select test message described above, 
initiates all other hardware, step 146, sets default flags 45 A CABLE/SELF test 168 may also be performed on 
and performs general housekeeping, step 148, enables the peripheral tester 10 or the RS232 cable 24 used with 
interrupts, step 150 and check for closure of one of the a particular peripheral 26. A jumper plug is placed 
keys 16 in the keyed 14, step 152. between pins 2 and 3 of the connector 20 or the pins 2 
When a key 16 is depressed the tester 10 checks if any and 3 of the cable 24 end. Parameters are set, as de- 
other test is active, step 154, and if the input character 50 scribed hereafter, and the self test is initiated. Pressing 
number is valid, step 156. Next, after setting up test the B key 16 in the keypad 14 initiates the cable/self test 
pointers and mailbox addrees for a test, step 158, the and the message 'TESTING RS232" is displayed in the 
tester control program checks whether a serial test has display 18. The peripheral tester 10 receives data that it 
been selected, step 160. transmit either through the jumper on the Connector 20 
Depressing the F key 16 causes a menu displaying all 55 or through the jumper connected to the cable 24 end 
of the tests available to be displayed, on the display 18. and checks for parity errors, framing errors, wrong 
In a preferred embodiment, these tests include: baud rate, etc. At the completion of the test, the bottom 
0= SLIDING CHARACTER line of the display 18 will display "PASS" or "FAIL*' 

1 =FULL CHARACTER SET along with a test count. 

2= DATA MONITOR . 60 The SLIDING CHARACTER and FULL CHAR- 

3= DOCUMENT PRINTER TEST ACTER set tests 170 and 172, respectively, are identical 

4= LINE PRINTER TEST with the only difference being the data pattern. The 

5= LINE PRINTER STATUS CHECK sliding character test 170 offsets the first, letter of the 

6=QUME FONT MENU alphabet by one space each time the full alphanumeric 

A=PIN ASSIGNMENTS 65 data set is transmitted from the peripheral tester 10 to 

B= CABLE/SELF TEST the peripheral 26 under test. Under either of these tests, 

C= ASCII TABLE the alphanumeric . character set is 1 transmitted to the 

D = KEY PAD TEST serial peripheral 26 in a full or sliding pattern. Any error 
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in the peripheral 26 under test can be detected. Any 
software flow control character transmitted by the se- 
rial peripheral. 26 under test will be received by the 
peripheral tester 10 and displayed in the lower left cor- 
ner of the display 18. Hardware flow control or soft- 5 
ware flow control is automatically supported depend- 
ing on cable configuration. 

The data monitor test 174 consists of two parts: 
DATA MONITOR and TARGET MODE. It may 
also be used to receive messages from a remote location. 10 
When the DATA MONITOR test is selected, the pe- 
ripheral tester 10 is configured to receive input data 
from a peripheral 26 under test As the data is received, 
each character is displayed on the display 18 and ech- 
oed back.to the peripheral 26. If a character is received 15 
with a bad parity, with a framing error, or at a baud rate 
that does not match the baud rate programmed into the 
peripheral tester 10, a question mark "7" is displayed on 
the display 18. 0 

If an M *N" (control N) is received by the peripheral zo 
tester 10 during the execution of any of the serial sliding 
character, full character or document printer tests, an 
asterisk will be displayed in the upper right corner 
of the display 18 indicating a message request The 
DATA MONITOR test is then entered. As soon as this 
test is entered, a message "BEGIN MESSAGE" is 
transmitted to the remote peripheral 26 under test indi- 
cating that the peripheral tester 10 is ready to receive 
the message. A message of any length, such as, 'this 3Q 
thermal works", **test next port", etc., may be typed 
including carriage returns and line feeds. 

In the TARGET MODE test, any two digit hex 
character from 00-FF may be input from the keypad 14. 
The peripheral tester 10 monitors all incoming data 35 
looking for the selected character. For each occurrence 
of that character, the hex code is displayed on the lower 
line of the display 18. 

The purpose of the DOCUMENT PRINTER test 
176 is to check the controller boards within certain 40 
hosts or branch boxes, cabling or certain document 
insert printers. The document printer test consists of a 
vertical tab test, a horizontal tab test, one line of double- 
width character and a plurality of lines covering the 
entire alphanumeric character set. 45 

The LINE PRINTER test 180 tests the vertical for- 
mat unit of a printer 26 under test as well as the entire 
alphanumeric character set The test may be used on all 
Data Products, Inc., band and drum printers, M200 
parallel printers, and certain magnetic printers. 50 

The LINE PRINTER STATUS CHECK test 178 . 
checks the status of a line printer interface. Once initi- 
ated, the status of a line printer attached to the periph- 
eral tester 10 is displayed on the bottom line of the 
display 18. The two statuses "ONLINE" or "OF- 55 
FLINE" and DEMAND =H OR DEMAND =L are 
monitored and should change each time the on line 
switch on the line printer is depressed. 

The QUME FONT MENU 182 is a program to select 
one of several different font styles supported by a laser 60 
page printer manufacture by Qume Corporation. The 
bottom line of the display 18 lists the type face style, 
point size (height) and font orientation for a particular 
font. When the D key 16 is depressed, information re- 
garding the next font is displayed. Once the desired font 65 
is displayed, the E key 16 is depressed. The stored pro- 
gram then downloads the font file to select the desired 
font within the Qume Corp. printer. 



The PIN ASSIGNMENT test 184 is actually a pro- 
gramming option to program trie pins 2 and 3 of the 
connector 20 in a serial mode for transmit or receive to 
DCE or DTE equipment, as described above, depend- 
ing upon the cable configuration. Once initiated, the 
following message is displayed on the display 18: 
"2= TRANSMIT 3=RECEIVE". This is the default 
setting for DTE equipment Depressing the D key 16 
causes the DCE equipment configuration to be dis- 
played as "2=RECEIVE 3= TRANSMIT". 

The ASCII table 186 is a rotary conversion table for 
reference purposes. The bottom line of the display 18 
contains the mneumonic (if a non-printable control 
character) or the ASCII character on the left of the 
equal " = " sign. The right side of the equal sign contains 
the two or three digit code conversion for the character 
in the selected radix followed by the current radix base. 
For example, "A=41 <HEX'\ The user may move up 
and down the ASCII table by using the E and D keys 
16, respectively. To convert to another radix, the C key 
16 is depressed and the above example would be dis- 
played as 37 A= 101 <OCTAL". The F key 16 is used 
to exit the ASCII table. It should be noted that any 
radix may be programmed, such as decimal, etc. . 

Thus, there has been disposed a unique computer 
peripheral tester which can test most types of computer 
peripherals and their associated cables. It is capable of 
running a number of different tests on the peripheral 
and its cable to determine proper operation and/or 
location of any malfunction. 

What is claimed is: 

1. A computer peripheral tester for testing a serial or 
parallel data communication computer peripheral hav- 
ing a data communication cable, the computer periph- 
eral being external to a computer, comprising: 

central processing means; 

memory means for storing data and control program 
instructions executed by the central processing 
means; 

keypad input means for inputting commands to the 
central processing means; 

display means, responsive to the central processing 
means, for displaying characters; 

serial communcadon interface means for converting 
parallel data from the central processing means to 
serial data and serial data to parallel data input to 
the central processing means; 

parallel communication interface means interfacing 
the central processing means to the computer pe- 
ripheral for parallel data communication; 

the serial and parallel communication inteface means 
operating at different voltage levels; 

connecto means including a plurality of contacts for 
releasable connection to the data communication 

. capable attached to a computer peripheral; 

bus means for connecting the central processing 
means, the memory means, the keypad input 
means, the display means, the serial communication 
interface means, and the parallel communication 
interface means in data communication; and 

serial/parallel switch means, connected to the con- 
nector means, the serial communication interface 
means and the parallel communication interface 
means, for selectively connecting the serial com- 
munication interface means and the parallel com- 
munication interface means to the connector means 
for one of serial and parallel data communication, 
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respectively, between the central processing means 
and the computer peripheral. 

2. The computer peripheral tester of claim 1 further 
including: 

' programmable baud rate generator means, connected 5 
to the bus means and the serial communication 
interface means and responsive to the central pro- 
cessing, means and the keypad input, means, for 
generating a plurality of selectible serial baud data 
transmission rates. 10 

3. The computer peripheral tester of claim 1 wherein 
the serial/parallel switch means is manually operated: 

4. The computer peripheral tester of claim 1 further . 
comprising: 

serial data communication configuration means, re- 15 
sponsive to the central processing means and con- 
nected to two separate leads of the serial communi- 
cation interface means, for : configuring two 
contacts in the connector means to selectively and 
alternatingly transmit and receive data between an 2 q 
external computer peripheral attached to the con- 
nector means and die two. leads of the serial com- 
munication interface means. 

5. The computer peripheral tester of claim 4 wherein 
the serial data communication configuration means ^ 
comprises: . 

switch means, switchable between first and second 
positions, for configuring when in the first position, 
one contact of the two contacts of the connector 
means to transmit data from one of the leads of the 
serial communication interface means and the other 
contact of the two contacts of the connector means 
to receive data on the other of the leads and; when - 
in the second position, for configuring the one 
contact to receive data from the connector means 
on the other of the leads and the. other contact to 35 
transmit data from the one of the leads. 

<S. A computer peripheral tester for testing a serial or 
parallel date communication computer peripheral hav- 
ing a data communication cable, the computer periph- 
eral being external to a computer, comprising: 

central processing means; 

memory means for storing data and control program 
instructions executed by the central processing 
means; 

keypad input means for inputting commands to the 45 
central processing means; 

display means, responsive to the central processing 
means, for displaying characters; 

serial communication interface means for converting 
parallel data from the central processing means to 50 
serial data and serial, data to parallel data input to 
the central processing means; 

parallel communication interface means interfacing 
the central processing means to the computer pe- 
ripheral for parallel data communication; 55 

connector means connectible to the data communica- 
tion cable attached to a computer peripheral; 

serial data communication configuration means, re- 
sponsive to the central processing means and con- 
nected to two separate leads of the serial communi- 60 
cation interface means, for configuring two contact 
in the connector means to selectively and alternat- 
ingly transmit and receive data between an external 
computer peripheral attached to the connector 
means and the two leads of the serial communica- 65 
tion interface means; and 

bus. means for connecting the central processing 
means, the memory means, the keypad input. 



40 



means, the display means, the serial communication 
interface means, the parallel communication inter- 
face means and the serial data communication con- 
figuration means in data communication. . 

7. The computer peripheral tester of claim 6 wherein 
the serial data communication configuration means 
comprises: 

switch means, switchable between first and second 
positions, for configuring, when in the first posi- 
tion, one contact of the two contacts of the connec- 
tor means to transmit data from one of the leads of 
the serial communication interface means and the 
other contact of the two contacts of the connector 
means to receive data on one of the leads from the 
connector means and, when in the second position, 
for configuring the one contact to receive data on 
the other of the leads and the other contact to 
transmit data from the one of the leads. 

8. The computer peripheral tester of claim 7 further . 
including: 

one lead of the serial communication interface means 
being for transmitting serial data; 

the other lead of the serial communication interface 
means being for receiving serial data; 

first and second pairs of buffers, each buffer compris- 
ing two tri-state buffers connected in parallel to 
each of the two leads of the serial communication 
interface means; 

first and second transmitter drivers, each connected 
to one buffer of the first pair of buffers; 

first and second receivers, each connected to one 
buffer of the second pair of buffers; 

the switch means comprising first and second 
switches, each switchable between two positions, 
the first and second switches being respectively 
connected to the two contacts of the connector 
means; 

the first switch swicthably and alternatingly connect- 
ing the one contact of the connector means to the 
first transmitter driver and the first receiver when 
switched between the two positions; and 

the second switch switchably and alternatingly con- 
necting the other contact of the connector means 
to the second transmitter driver and the second 
receiver when switched between the two positions. 

9. The computer peripheral tester of claim 8 wherein 
the first and second transmitter drivers and the first and 
second receivers .each include signal level conversion 
means for converting input signal voltages to output 
signals of a different voltage. 

10. The computer peripheral tester of claim 6 wherein 
the serial data configuration means comprises: 

signal level converting means connected to the two 
leads of the serial communication interface means 
and ^he two contacts of the connector means for 
converting the signal level of the signals on the two 
leads of the serial communication interface means 
to different signal levels on the two contacts of the 
connector means. 

11. The computer peripheral tester of claim 1 further 
including: 

RS422 interface means, removably connected be-, 
tween the data communication cable of the com- 
puter peripheral and the connector means, for pro- 
viding parallel, differential-ended data communica- 
tion between the external computer peripheral and 
the parallel communication interface means. 
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